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HdOkN PROSTATIC SPECIFIC KBDUCTASE 

This invention relates to newly identified 
polynucleotides, polypeptides encoded by such 
polynucleotides, and the use of such polynucleotides and 
polypeptides as part of a diagnostic assay for detecting the 
presence of prostate cancer euid prostate cancer metastases. 
The polynucleotides auxd polypeptides of the present invention 
are hiaman prostatic specific reductase, and are sometimes 
hereinafter referred to as "PSR", 

Carcinoma of the prostate has long been regarded as an 
unpredictable disorder which maJces soxind therapeutic 
decisions in evaluating the results of different types of 
treatment very difficult. Prostate cancer is unic[ue among 
the potentially lethal human malignancies in that there is a 
wide discrepancy between the high prevalence of histologic 
changes recognizable as cancer and the much lower prevalence 
of clinical disease. 

The concept that adenocarcinoma of the prostate exists 
in a latent and a clinical form is supported by 
epidemiologic, pathologic and clinical evidence. Although 
these divergent manifestations of prostate cancer have come 
in architectural and cytologic featiires, they can be 
distinguished from each other to some degree by differences 
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in certain pathologic features, such as the volume, grade, 
and invasiveness of the lesion. 

Prostate cancer has become the most common cancer among 
American men, and only lung cancer is responsible for more 
cancer deaths (Boring. C.C., Cancer Statistics, 41:19-36 
(1991)). The age specific mortality rate has slowly 
increased over the past 50 years and in black American men is 
nearly doxible the rate found in white men (Carter, H.B., 
Prostate, 16:39-48 (1990)). Prostate cancer is responsible 
for nearly three percent of all deaths in men over the age of 
55 years (Seidman, H., et al.. Probabilities of Eventually 
Developing or Dying of Cancer-United States, 35:36-56 
(1985) ) . Since the incidence of prostate cancer increases 
more rapidly with age than any other cancer, and the average 
age of American men is rising, the number of patients with 
prostate cancer is expected to increase dramatically over the 
next decade. 

At^roximately 30% of men with prostate cancer have 
distant metastases at the time of diagnosis (Schmidt, J.D. , 
et al., J. Urol., 136:416-421 (1986)). Despite the 
in5)ressive syn5)tomatic response of metastases to hormonal 
manipulation (androgen deprivation) , the survival rate for 
these patients is dismal: the median duration of survival is 
less than three years (Eyar, D.P., Urologic Pathology: The 
Prostate, Philadelphia, PA, Lea and Febiger, 241-267 (1977)). 
By five years, over 75% and by ten years, more than 90% of 
these patients die of their cancer rather than with it 
(Silverberg. E., Cancer, 60:692-717 (1987) (Suppl.)). 

The problem with prostate cancer is that many forms of 
prostate cancer are latent, in other words, are difficult to 
detect. Approximately 30% of the men over the age of 50 
years who have no clinical evidence of prostate cancer harbor 
foci of cancer within the prostate (McNeal, J.E., et al . , 
Lancet January, 11:60-63 (1986)). This remarkably high 
prevalence of prostate cancer at autopsy, seen in no other 
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orgsui, makes it the most common malignancy in hiunan beings 
(Dhom, G., J. Cancer Res. Clin. Oncol., 106:210-218 (1983)). 
There is strong support for the concept of multi-step process 
in the pathogenesis of prostate cancer in which latent 
cancers progress through some but not all of the steps 
necessary for full maligncuit expression (Utter, H.B., et al . , 
J. Urol., 143:742-746 (1990). 

There are a variety of techniques for early detection 
and characteristics of prostate cancers, however, none of 
them are devoid of any problems. Prostate cancer is a 
notoriously silent disease with few early symptoms. 
Symptoms associated with bladder outlet obstruction are 
commonly present in men over the age of 50 years and are 
often ascribed to benign prostatic hyperplasia (BPH) . 

Digital rectal examination (DRE) traditionally has been 
considered the most accurate test for the detection of 
prostate cancer. DRE has been demonstrated to be more 
sensitive, more specific, and to have a greater efficiency 
than a variety of laboratory tests available, however, few of 
these laboratory tests are still in clinical use today 
(Guinan, P., etal., N. Engl. J. Med., 303:499-503 (1980)). 
DRE detects camcer relatively late, and there is only a weak 
correlation between the size of the cancer estimated by DRE 
and the actual volume of cctncer present. The most serious 
limitation of DRE is its lack of sensitivity (false -negative 
results) . For exanqple, approximately 10% to 20% of 
transurethral resections performed for benign prostatic 
hypertrophy in patients with no palpcdDle abnormalities 
suggestive of cancer iincover an incidental cancer of the 
prostate. DRE detected only 12 of 22 ccuicers found in a 
screening study, while transrectal ultrasonography (TRUS) 
found 20 (Lee, P., et al.. Radiology, 168:389-394 (1988)). 
Thus , DRE is relatively insensitive and nonspecific . Cancers 
detected by palpation are relatively large, late in their 
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development and no longer curable, and some are very small, 
such that they are clinically unimportant cancers. 

Patients having prostate cancer have an elevated 
prostate-specific antigen level. Cancer was detected in 26% 
of the men with a PSA level of 4.0 to 10 . 0 ng/ml . Serum PSA 
levels have been shown to correlate generally with the 
volume, clinical stage, and pathologic stage of prostate 
cancer, although there is a wide range of PSA values 
associated with any given volume or stage (Hudson, M.A., J. 
Urol., 142:1011-1017 (1989)). PSA, however. is not 
predictive of the features of the cancer in the individual 
patient. If the level of PSA is greater than 10.0 ng/ml, 57% 
to 92% of the patients will have locally advanced cancer. 
Therefore, while more specific, using a PSA level higher than 
10 ng/ml may not offer an effective technique for early 
detection. There are other theoretical limitations to the 
use of this serum marker for early detection. A normal serum 
PSA level does not exclude the diagnosis of cancer. False- 
negative results are common, and a third of men treated with 
radioprostatectomy for prostate cancer have a normal serum 
PSA level. False-positive results are also common since PSA 
levels are often elevated in men with common benign 
conditions, such as BPH or prostatitis. In summary, PSA 
levels have proved to be extremely useful in the early 
detection of prostate cancer, especially when combined with 
DRE or TRUE. A PSA level detection, however, must be used in 
combination with DRE or TRUS in order to be sure that what is 
present is cancer and not BPH or prostatitis. 

The introduction of TRUS has provided physicians with an 
effective way to see the internal anatomy and pathology of 
the prostate gland. TRUS has been used to screen for 
prostate cancer in several large series and has consistently 
been shown to increase detection when compared with DRE. 
TRUS is performed by ta)cing a sonograph of the pelvic area 
and perhaps the most important use of TRUS in the early 
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detection of prostate cancer is as a guide for directed 
needle biopsies of the prostate (Lee, F., et al.. Radiology, 
170:609-615 (1989)). 

In accordance with one aspect of the present invention 
there is provided a method of and products for diagnosing 
prostate cancer metastases by determining the presence of 
specific nucleic acid sequences in a sample derived from a 
host. 

in accordeuice with another aspect of the present 
invention, there is provided a method of and products for 
diagnosing a prostate disorder by determining an altered 
level of PSR protein in a biological sample derived from a 
host, whereby an elevated level of PSR protein indicates a 
prostate disorder diagnosis. 

In accordance with auiother aspect of the present 
invention, there is also provided nucleic acid probes 
couprising nucleic acid molecules of sufficient length to 
specifically hybridize to the prostatic specific reductase 
genes and polypeptides of the present invention. 

In accordance with a further aspect of the present 
invention, there are provided novel polypeptides which are 
prostatic specific reductase polypeptides, as well as 
biologically active and diagnostically or therapeutically 
useful fragments, analogs and derivatives thereof. 

In accordcuice with another aspect of the present 
invention, there are provided isolated nucleic acid molecules 
encoding human PSR proteins, including mRlOls, rWAs, cDNAs, 
genomic DNAs, as well as biologically active and 
diagnostically or therapeutically useful fragments, analogs, 
and derivatives thereof. 

In accordance with yet a further aspect of the present 
invention, there is provided a process for producing such 
polypeptide by recombinant techniques conqorising culturing 
recombinant prokaryotic and/or evilcaryotic host cells, 
containing human prostatic specific reductase nucleic acid 
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sequences, under conditions promoting e^qpression of said 
proteins and subsequent recovery of said proteins. 

In accordance with yet a further aspect of the present 
invention, there are provided euitibodies specific to such 
polypeptides . 

In accordance with another aspect of the present 
invention, there are provided processes for using the PSR 
polypeptides of the present invention to screen for 
confounds, for example, antagonists and/or agonists and 
antibodies which interact with the polypeptides. 

In accordance with yet another aspect of the present 
invention, there are provided antagonists to such 
polypeptides, which may be used to inhibit the action of such 
polypeptides, for example, in the treatment of prostate 
cancer . 

These and other aspects of the present invention should 
be apparent to those skilled in the art from the teachings 
herein . 

The following drawings are illustrative of embodiments 
of the invention and are not meeuit to limit the scope of the 
invention as enconpassed by the claims . 

Figure 1 shows the cDNA sequence and the corresponding 
deduced amino acid sequence of the PSR polypeptide. The 
standard one-letter abbreviations for amino acids is used. 

Figure 2 shows the homology of PSR to other reductases. 
The boxed amino acids are those which correspond exactly 
between the polypeptides. 

In accordance with an aspect of the present invention 
there is provided a diagnostic assay for detecting 
micrometastases of prostate cancer in a host. While 
applicant does not wish to limit the reasoning of the present 
invention to any specific scientific theory, it is believed 
that the presence of mRNA encoding PSR in cells of the host, 
other than those derived from the prostate, is indicative of 
prostate cancer metastases. This is true because, while the 
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PSR genes are found in all cells of the body, their 
transcription to loRNA and expression of the encoded 
polypeptide is limited to the prostate in normal individuals. 
However, if a prostate cancer is present, prostate cancer 
cells migrate from the cancer to other cells, such that these 
other cells are now actively transcribing and expressing the 
PSR genes and the mRNA is present. It is the detection of 
this mRNA or e3q>ressed protein dLn cells, other than those 
derived from the prostate, which is indicative of metastases 
of prostate cancer. 

In such a diagnostic assay, a nucleic acid sequence in 
a sanple derived from a tissue other than the prostate is 
anplified and detected. The saii5>le contains a nucleic acid 
or a mixture of nucleic acids, at least one of which is 
suspected of containing the sequence coding for PSR 
polypeptide. Thus, for exan^le, in a form of an assay for 
determining the presence of a specific mRNA in cells, 
initially RNA is isolated from the cells. 

There are numerous methods, which are well known in the 
art, for detecting the presence of a specific nucleic acid 
sequence in a sanqple obtained from cells, such as from blood, 
urine, saliva, tissue biopsy, and autopsy material. The use 
of such assays for detecting mRNA transcribed from the PSR 
gene in a sample obtained from cells derived from other thaun 
the prostate is well within the scope of those skilled in the 
art from the teachings herein. 

The isolation of mRNA comprises isolating total cellular 
RNA by disrupting a cell and performing differential 
centrifugation. Once the total RNA is isolated, mRNA is 
isolated by making use of the adenine nucleotide residues 
known to those skilled in the art as a poly (A) tail found on 
virtually every eiakaryotic mRNA molecule at the 3' end 
thereof. Oligonucleotides conposed of only deoxythymidine 
[oligo(dT)3 are linked to cellulose and the oligo(dT)- 
cellulose packed into small colimins. When a preparation of 
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total cellular RNA is passed through such a column, the xaBNA 
molecules bind to the oligo(dT) by the poly (A) tails while the 
rest of the RNA flows through the column. The bound mRNAs 
are then eluted from the column auid collected. 

One exan5>le of detecting mRNA encoding for a specific 
protein, for exan?)le PSR, c6n?)rises screening the collected 
mRNAs with gene specific oligonucleotide probes which have 
been custom designed to hybridize to the mRNA to be detected. 
Probing technology is well known in the art and it is 
appreciated that the size of the probes can vary widely but 
it is preferred that the probe be at least 15 nucleotides in 
length. It is also appreciated that such probes can be and 
are preferably labeled with an analytically detectable 
reagent to facilitate identification of the probe. Useful 
reagents include but are not limited to radioactivity, 
fluorescent dyes or enzymes capable of catalyzing the 
formation of a detectable product. 

Another method for detecting a specific mRNA sequence 
utilizes the polymerase chain reaction (PGR) in conjunction 
with reverse transcriptase. PGR is a very powerful method 
for the specific amplification of DMA or RNA stretches (Saiki 
et al.. Nature, 234:163-166 (1986)). One application of 

this technology is in nucleic acid probe technology to bring 
up nucleic acid sequences present in low copy niirobers to a 
detectcd>le level. Nxanerous diagnostic and scientific 
applications of this method have been described by H.A. 
Erlich (ed.) in PGR Technology-Principles and Applications 
for DNA Amplification, Stockton Press, USA, 1989, and by M.A. 
Inis (ed.) in PGR Protocols, Academic Press, San Diego, USA, 
1990. 

RT-PRG is a combination of PGR with an enzyme called 
reverse transcriptase. Reverse transcriptase is an enzyme 
which produces ciaiA molecules from corresponding mRNA 
molecules. This is important since PGR amplifies nucleic 
acid molecules, particularly DNA. and this DNA may be 
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produced from the ttiSNA separated from the body sample derived 
from the host . 

An exanple of an RT*PCR diagnostic assay involves 
removing a sample from a tissue of a host. Such a sample 
will be from a tissue, other thaui the prostate, extracting 
total RMA from the sample, performing PSR RT-PCR of total RNA 
euid electrophoresing on an agarose gel the PGR products. Jt 
oligonucleotide primers used for RT-PCR are between 16 and 50 
nucleotide bases in length and preferedDly between 16 and 30 
nucleotide bases in length. Any segment of the PSR mRNA 
sequence may be used to generate the oligonucleotides. In 
this manner, once the sequences aer amplified using PCR, 
genomic DNA may be distinguished from PSR mRNA since 
different size bands will appear after electrophoresis on a 
1.2% agarose gel. The presence of genomic DNA, an 
approximately 1.2 kb bsuid, is a reading which is a negative 
indication concerning metastases. However, a much smaller 
bcuid indicates mRNA is present which means the PSR gene is 
being actively transcribed which in turn indicates prostate 
cells are circulating in the blood and possibly 
metastisizing. 

Another example for detecting a specific RNA in a sample 
involves generating a cDNA molecule which corresponds to the 
mRNA to be detected by the use of reverse transcriptase and, 
thereafter, cloning the cDNA molecule into a vector to 
prepare a library. Such a method involves transforming 
bacterial cells with the plasmid euid spreading the cells onto 
the surface on an agar plate that contains nutrients for 
growth and appropriate antibiotics for selection. In this 
manner all of the mRNAs from the collected fraction are 
transformed into the bacteria and plated out into individual 
colonies . 

The mRNA may be detected from the library in a variety 
of methods. For example nucleic acid probes may be used to 
locate clones carrying a desired DNA sequence. In such a 
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method a replica of the library is prepared on nitrocellulose 
filters. This process transfers a portion of each colony to 
the nitrocellulose. Screening is carried out by incubating 
these nitrocellulose replicas with a nucleic acid probe with 
an antibody which is specific to the cDNA corresponding to 
the mRNA to be detected. 

The presence of mRNA transcribed from PSR in cells 
derived from other than the prostate may also be determined 
by use of an assay which detects the expression product of 
such gene. Thus, for exanqple. such an assay involves 
producing cDNA from the mRNA contained in the sample and then 
determining the presence of a specific mRNA by detecting the 
expression product of the cDNA produced therefrom. 

In such a method cDNAs are identified by searching for 
their gene products in bacteria after cloning the cDNA into 
appropriately constructed plasmids termed expression vectors . 
cDNAs are inserted into these vectors within regions that 
promote their eaqjression in E. coli. Regulatable bacterial 
promoters are used. Proteins may be expressed as fusion 
proteins in which amino acids from a prokaryotic protein are 
incorporated at one end of the eukaryotic protein. Fusion 
proteins are more stable than corresponding eukaryotic 
protein in bacteria and are therefore produced at higher 
levels . 

Another method to detect the mRNA sequence is to locate 
clones that express a desired protein and assay for the 
function of the protein, for example PSR. Radioactively 
labelled substrate for PSR may be used as a probe to identify 
clones expressing proteins that are able to associate with 
the substrate in vitro. 

The cloned genes may also be identified by functional 
assay in eukaryotic cells. This technique allows direct 
physical selection of cells expressing the cDNA of interest, 
and this cDNA can be recovered directly from the cells. 
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Maimnalisui genes can also be isolated by genetic selection for 
their fxmction in recipient cells* 

The presence of active transcription from the PSR gene 
to produce corresponding oiRNA in cells other than the 
prostate is an indication of the presence of a prostate 
cancer which has metastasized, since prostate cancer cells 
are migrating from the prostate into the general circulation • 
Accordingly, this phenomenon may have important clinical 
implications since the method of treating a localized, as 
opposed to a metastasized, tumor is entirely different. The 
presence of PSR mRNA in the peripheral venous blood is an 
indication of metastases. 

The assays described above may also be used to test 
whether bone marrow preserved before chemotherapy is 
contaminated with micrometastases of a prostate cauicer cell . 
In the assay, blood cells from the bone marrow are isolated 
and treated as described above, this method allows one to 
determine whether preserved bone marrow is still viable for 
transplantation after chemotherapy. 

This invention is also related to use of the PSR genes 
as a diagnostic. For example, some diseases result form 
inherited defective genes. A mutation in the genes at the 
DNA level may be detected by a variety of techniques. 
Nucleic acids used for diagnosis (genomic DNA, mRNA, etc.) 
may be obtained from a patient's cells, other than from the 
prostate, such as from blood, urine, saliva, tissue biopsy 
and autopsy material. The genomic DNA may be used directly 
for detection or may be amplified enzymatically by using PGR 
prior to analysis . RNA or cDNA may also be used for the same 
purpose. As an example, PGR primers complementary to the 
nucleic acid of the instant invention can be used to identify 
and analyze PSR gene mutations. For example, deletions and 
insertions can be detected by a change in size of the 
amplified product in cociqparison to the normal genotype. 
Point mutations can be identified by hybridizing amplified 
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DNA to radiolabelled PSR gene RNA or, alternatively, 
radiolabelled antisense DNA sequences. Perfectly matched 
sequences cam be distinguished from mismatched duplexes by 
RNase A digestion or by differences in melting temperatures. 

Sequence differences between the reference gene and 
"mutants" may be revealed by the direct DNA sequencing 
method. In addition, cloned DNA segments may be used as 
probes to detect specific IHIA segments. The sensitivity of 
this method is greatly enhanced when combined with PGR. For 
example, a sequencing primer is used with double -stranded PGR 
product or a single-stranded tenqplate molecule generated by 
a modified PCai. The sequence determination is performed by 
conventional procedures with radiolabelled nucleotides or by 
automatic sequencing procedures with fluorescent -tags. 

Genetic testing based on DNA sequence differences may be 
achieved by detection of alteration in elect rophoretic 
mobility of DNA fragments and gels with or without denaturing 
agents. Small sequence deletions and insertions can be 
visualized by high -resolution gel electrophoresis. DNA 
fragments of different sequences may be distinguished on 
denaturing f ormamide gradient gels in which the mobilities of 
different DNA fragments are retarded in the gel at different 
positions according to their specific melting or partial 
melting temperatures (see. e.g.. Myers, et al.. Science , 
230:1242 (1985)). In addition, sequence alterations, in 
particular small deletions, may be detected as changes in the 
migration pattern of DNA. 

Sequence changes at specific locations may also be 
revealed by nuclease protection assays, such as KNase and SI 
protection or the chemical cleavage method (e.g. , Cotton, et 
al., PNAS. USA . 85:4397-4401 (1985)). 

Thus, the detection of the specific DNA sequence may be 
achieved by methods such as hybridization, RNase protection, 
chemical cleavage, direct DNA sequencing, or the use of 
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restriction enzymes (e.g.. Restriction Fragment Length 
Polymorphisms (RFLP) ) and Southern blotting. 

In accordance with smother aspect of the present 
invention, there is provided a method of diagnosing a 
disorder of the prostate, for example cancer, by determining 
atypical levels of PSR products in a biological sanple. 
derived from a tissue other than the prostate. Assays used 
to detect levels of PSR proteins in a sample derived from a 
host are well-kno*m to those with skill in the art and 
include radioimmunoassays, competitive -binding assays, 
western blot analysis, ELISA assays and "sandwich" assays. 
A biological sample may include, but is not limited to, 
tissue extracts, cell samples or biological fluids, however, 
a biological sanple specifically does not include tissue or 
cells of the prostate. An ELISA assay (Coligan, et al.. 
Current Protocols in Immunoloov . 1(2), Chapter 6, 1991) 
initially comprises preparing an antibody specific to PSR 
proteins, prefereibly a monoclonal antibody. In addition, a 
reporter amtibody is prepared against the monoclonal 
antibody. To the reporter amtibody is attached a detectable 
reagent such as radioactivity, fluorescence or, in this 
example, a horseradish peroxidase enzyme. A sample is 
removed from a host amd incubated on a solid support, e.g., 
a polystyrene dish, that binds the proteins in the sanple. 
Any free protein binding sites on the dish are then covered 
by incubating with a non-specific protein like BSA. Next, 
the monoclonal antibody is incubated in the dish during which 
time the monoclonal antibodies attach to any PSR proteins 
attached to the polystyrene dish. All tmbound monoclonal 
antibody is washed out with buffer. The reporter antibody 
linked to horseradish peroxidase is now placed in the dish 
resulting in binding of the reporter antibody to any 
monoclonal antibody boimd to PSR proteins. Unattached 
reporter antibody is then washed out. Peroxidase substrates 
are then added to the dish and the amount of color developed 
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in a given time period is a measurement of the amount of PSR 
proteins present in a given volume of patient sample when 
conqpared against a steuidard curve. 

A con?)etition assay may be enployed where an antibody 
specific to PSR proteins are attached to a solid support and 
labeled PSR proteins and a sample derived from the host are 
passed over the solid support and the amount of label 
detected. for example, by liquid scintillation 
chromatography, can be correlated to a quantity of PSR 
proteins in the san^le. 

A "sandwich" assay is similar to an BLISA assay. In a 
"sandwich" assay, PSR proteins are passed over a solid 
support and bind to antibody attached to the solid support. 
A second antibody is then boiind to the PSR proteins . A third 
antibody which is labeled and is specific to the second 
antibody, is then passed over the solid support and binds to 
the second antibody and an amount can then be quantified. 

In alternative methods, labeled antibodies to PSR 
proteins are used. In a one -step assay, the target molecule, 
if it is present, is immobilized and incvibated with a labeled 
antibody. The labeled antibody binds to the immobilized 
target molecule. After washing to remove the unbound 
molecules, the sample is assayed for the presence of the 
label. In a two-step assay, inanobilized target molecule is 
incubated with an unlabeled antibody. The target molecule- 
labeled antibody complex, if present, is then bound to a 
second, labeled antibody that is specific for the unlabeled 
antibody. The sati?)le is washed and assayed for the presence 
of the label. 

The choice of marker used to label the antibodies will 
vary depending upon the application. However, the choice of 
marker is readily determinable to one skilled in the art. 
These labeled antibodies may be used in immunoassays as well 
as in histological applications to detect the presence of the 
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proteins. The labeled antibodies may be polyclonal or 
monoclonal . 

Such antibodies specific to PSR, for exatnple/ auiti- 
idiotypic antibodies, can be used as a prostate csuicer 
vaccine since the antibodies prevent the action of PSR by 
binding tightly thereto, and, therefore, prevent or eliminate 
the viability of prostate cancer cells. 

The antibodies may also be used to target prostate 
cancer cells, for example, in a method of homing interaction 
agents which, when contacting prostate cancer cells, destroy 
them. This is true since the antibodies are specific for PSR 
which is primarily expressed in the prostate, and a linking 
of the interaction agent to the antibody would cause the 
interaction agent to be carried directly to the prostate. 

Antibodies of this type may also be used to do in vivo 
imaging, for exanple, by labeling the antibodies to 
facilitate scanning of the pelvic area and the prostate. One 
method for imaging coitqprises contacting any tumor cells of 
the prostate to be imaged with an anti-PSR antibody labeled 
with a detectable marker. The method is performed under 
conditions such that the leO^eled antibody binds to the PSR. 
In a specific example, the antibodies interact with the 
prostate, for exanple, prostate cancer cells, and fluoresce 
upon such contact such that imaging and visibility of the 
prostate is enhanced to allow a determination of the diseased 
or non-diseased state of the prostate. 

To determine if the amoxint of PSR polypeptide is 
elevated, the methods described above may be performed on a 
number of hosts who are known to be healthy, i.e. do not have 
a disorder of the prostate. An average level of PSR 
polypeptide could then be determined whic will act as a 
standard against which levels of PSR polypeptides can be 
measured for the identification of atypical amounts of PSR 
polypeptides in vivo. 
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in accordance with another aspect of the present 
invention, there is provided an isolated nucleic acid 
(polynucleotide) which encodes for the mature polypeptide 
having the deduced amino acid sequence of SBQ ID No. 2 or for 
the matxire polypeptide encoded by the cDNA of the clone 
deposited as ATCC Deposit No. 75913 on October 11, 1994. 

The polynucleotide of this invention was discovered in 
a cDNA library derived from a human prostate. The PSR gene 
is primarily expressed in the prostate and has not been found 
in any other human cDNA tissue libraries screened by the 
Inventors (see Table l below) . PSR ccmtains an open reading 
frame encoding a protein of 316 amino acid residues. 

Table 1 





Normal 
Prostate 


Stage B2 
Cancer 


Stage C 
Ceuicer 


All other 
tissues 


PSA 


4 


7 


14 


0 


PAP 


13 


1 


34 


0 


PSR 


0 


3 


7 


0 


Total Clones 
Sequenced 


4472 


956 


3397 


275,261 



AS Shown in Table 1, three prostatic cDNA libraries were 
constructed and large numbers of clones from these three 
libraries were sequenced. The clones identified from these 
libraries were cotipared with a data base which contains 
275,261 independent cDNA clone identifications obtained from 
more than 300 hviman cDNA libraries other than human prostatic 
cDNA libraries. As illustrated in the tcdale, hirnian prostatic 
Specific Antigen (PSA) was identified 4 times in the normal 
human prostate library, 7 times in a stage B2 human prostate 
cancer library and 14 times in a stage C human prostate 
cancer library. Human prostatic acid phosphatase (PAP) was 
identified 13 times in a normal human prostate library, once 
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in a stage B2 hiunan pro8tat:e cancer library and 14 times in 
a stage C prostate cancer library. The prostatic specific 
reductase of this invention was identified 3 times in the 
stage B2 human prostate cancer library cuid 7 times in the 
stage C prostate cancer library, and most notably was not 
identified at all in the normal human prostate library or 
from libraries derived from non-prostate tissues, indicating 
its inqportance as a marker for prostate disorders. 

The polynucleotide of the present invention may be in 
the form of RNA or in the form of DNA, which DNA includes 
cDNA, genomic DKA, and synthetic DNA. The DNA may be double- 
stranded or single-stranded, and if single stranded may be 
the coding strand or non-coding (anti -sense) strand. The 
coding sequence which encodes the mature polypeptide may be 
identical to the coding sequence shown in SBQ ID No. 2 or 
that of the deposited clone or may be a different coding 
sequence which coding sequence, as* a result of the redundancy 
or degeneracy of the genetic code, encodes the same mature 
polypeptide as the DNA of SBQ ID No. 1 or the deposited cDNA. 

The polynucleotide which encodes for the mature 
polypeptide of SEQ ID No. 2 or for the mature polypeptide 
encoded by the deposited cDNA may include: only the coding 
sequence for the mature polypeptide or the coding sequence 
for the mature polypeptide (aind optionally additional coding 
secpience) and non- coding sequence, such as introns or non- 
coding sequence 5' and/or 3' of the coding sequence for the 
mature polypeptide. 

Thus, the term "polynucleotide encoding a polypeptide" 
encompasses a polynucleotide which includes only coding 
sequence for the polypeptide or which includes additional 
coding and/or non- coding sequence. 

The present invention further relates to variants of the 
hereinabove described polynucleotides which encode for 
fragments, analogs amd derivatives of the polypeptide having 
the deduced amino acid sequence of SEQ ID No. 2 or the 
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polypeptide encoded by the cDNA of the deposited clone. The 
variant of the polynucleotide may be a naturally occurring 
allelic variant of the polynucleotide or a non-naturally 
occurring variant of the polynucleotide. 

Thus, the present invention includes polynucleotides 
encoding the same mature polypeptide as shown in SEQ ID No. 
2 or the same mature polypeptide encoded by the cDNA of the 
deposited clone as well as variants of such polynucleotides 
which variants encode for a fragment, derivative or analog of 
the polypeptide of SBQ ID No. 2 or the polypeptide encoded by 
the CDNA of the deposited clone- Such nucleotide variants 
include deletion variants, substitution variants and addition 
or insertion variaucits. 

As hereinabove indicated, the polynucleotide may have a 
coding sequence which is a naturally occurring allelic 
variant of the coding sequence shown in SBQ ID No. i or of 
the coding sequence of the deposited clone. As known in the 
art, an allelic variant is an alternate form of a 
polynucleotide sequence which may have a substitution, 
deletion or addition of one or more nucleotides, which does 
not substantially alter the function of the encoded 
polypeptide . 

The polynucleotides of the present invention may also 
have the coding sequence fused in frame to a marker sequence 
which allows for purification of the polypeptide of the 
present invention. An example of a marker sequence is a 
hexa-histidine tag which may be supplied by a vector, 
preferably a pQB-9 vector, which provides for purification of 
the mature polypeptide fused to the marker in the case of a 
bacterial host, or, for example, the marker sequence may be 
a hemagglutinin (HA) tag when a mammalian host, e.g. COS -7 
cells, is used. The HA tag corresponds to an epitope derived 
from the influenza hemagglutinin protein (Wilson, I., et al.. 
Cell, 37:767 (1984)). 
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The present invention further relates to 
polynucleotides which h^ridize to the hereinabove -described 
sequences if there is at least 50% and preferably 70% 
identity between the sequences. The present invention 
particularly relates to polynucleotides which hybridize under 
stringent conditions to the hereinabove -described 
polynucleotides As herein used, the term "stringent 

conditions" means hybridization will occur only if there is 
at least 95% and pref eradaly at least 97% identity between the 
sequences. The polynucleotides which hybridize to the 
hereinabove described polynucleotides in a preferred 
embodiment encode polypeptides which retain substamtially the 
same biological function or activity as the mature 
polypeptide encoded by the cDNA of SEQ ID No. 1 or the 
deposited cDNA. 

The deposit (8) referred to herein will be maintained 
under the terms of the Budapest Treaty on the International 
Recognition of the Deposit of Micro-orgauiisms for purposes of 
Patent Procedure. These deposits are provided merely as 
convenience to those of skill in the art and are not an 
admission that a deposit is required vmder 35 U.S.C. §112. 
The sequence of the polynucleotides contained in the 
deposited materials, as well as the amino acid sequence of 
the polypeptides encoded thereby, are incorporated herein by 
reference and are controlling in the event of any conflict 
with any description of sequences herein. A license may be 
required to make, use or sell the deposited materials, and 
no such license is hereby granted. 

The present invention further relates to a PSR 
polypeptide which has the deduced amino acid secpience of SBQ 
ID No. 2 or which has the amino acid sequence encoded by the 
deposited cIXIA, as well as fragments, emalogs and 
derivatives of such polypeptide. 

The terms "fragment," "derivative" and "analog" when 
referring to the polypeptide of SBQ ID No. 2 or that encoded 
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by the deposited cDNA, means a polypeptide which retains 
essentially the same biological fxinction or activity as such 
polypeptide. Thus, an analog includes a proprotein which can 
be activated by cleavage of the proprotein portion to produce 
an active mature polypeptide. 

The polypeptide of the present invention may be a 
recombinant polypeptide, a natural polypeptide or a synthetic 
polypeptide, preferably a recombinant polypeptide. 

The fragment, derivative or analog of the polypeptide 
of SEQ ID NO. 2 or that encoded by the deposited cDNA may be 
(i) one in which one or more of the amino acid residues are 
substituted with a conserved or non-conserved amino acid 
residue (preferably a conserved amino acid residue) and such 
substituted amino acid residue may or may not be one encoded 
by the genetic code, or (ii) one in which one or more of the 
amino acid residues includes a substituent group, or (iii) 
one in which the mature polypeptide is fused with another 
compound, such as a compound to increase the half -life of the 
polypeptide (for exaii?>le, polyethylene glycol). Such 
fragments, derivatives and analogs are deemed to be within 
the scope of those skilled in the art from the teachings 
herein . 

The polypeptides and polynucleotides of the present 
invention are preferably provided in an isolated form, and 
preferably are purified to homogeneity. 

The term "isolated" means that the material is removed 
from its original environment (e.g.. the natural environment 
if it is naturally occurring) . For example, a naturally- 
occurring polynucleotide or polypeptide present in a living 
animal is not isolated, but the same polynucleotide or 
polypeptide, separated from some or all of the coexisting 
materials in the natural system, is isolated. Such 
polynucleotides could be part of a vector and/or such 
polynucleotides or polypeptides could be part of a 
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con5)OEition. and still be isolated in that such vector or 
con5>osition is not part of its natural environment. 

The present invention also relates to vectors which 
include polynucleotides of the present invention, host cells 
which are genetically engineered with vectors of the 
invention and the production of polypeptides of the invention 
by recombinant techniques. 

Host cells are genetically engineered (transduced or 
transformed or transfected) with the vectors of this 
invention which may be, for example, a cloning vector or an 
escpression vector. The vector may be, for exanple, in the 
form of a plasmid, a viral particle, a phage, etc. The 
engineered host cells can be cultured in conventional 
nutrient media modified as appropriate for activating 
promoters, selecting transformants or an5)lifying the PSR 
genes. The cxilture conditions, such as temperature, pH and 
the like, are those previously used with the host cell 
selected for expression, and will be apparent to those of 
ordinarily skill in the art. 

The polynucleotides of the present invention may be 
employed for producing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be 
included in any one of a variety of ea^ression vectors for 
expressing a polypeptide. Such vectors include chromosomal, 
nonchromosomal and synthetic DNA sequences, e.g., 

derivatives of SV40; bacterial plasmids; phage DNA; 
baculovirus; yeast plasmids,- vectors derived from 
combinations of plasmids and phage UNA, viral DMA such as 
vaccinia, adenovirus, fowl pox virus, and pseudorabies . 
However, any other vector may be used as long as it is 
replicable and viable in the host. 

The appropriate DNA sequence may be inserted into the 
vector by a variety of procedures. In general, the DNA 
sequence is inserted into an appropriate restriction 
endonuclease site(s) by procedures known in the art. Such 
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procedures and others are deemed to be within the scope of 
those skilled in the art. 

The DNA sequence in the expression vector is operatively 
linked to an appropriate expression control sequence (s) 
(promoter) to direct mRNA synthesis. As representative 
exanples of such promoters, there may be mentioned: LTR or 
SV40 promoter, the E- coli. la£ or ££e. the phage lambda 
promoter and other promoters known to control expression of 
genes in prokaryotic or eukaryotic cells or their viruses. 
The e3q)ression vector also contains a ribosome binding site 
for translation initiation and a transcription terminator. 
The vector may also include appropriate sequences for 
amplifying eaqpression. 

In addition, the expression vectors preferably contain 
one or more selectable marker genes to provide a phenotypic 
trait for selection of transformed host cells such as 
dihydrofolate reductase or neomycin resistance for eukaryotic 
cell culture, or such as tetracycline or ampicillin 
resistauice in E. coli. 

The vector containing the appropriate DNA sequence as 
hereinabove described, as well as an appropriate promoter or 
control sequence, may be employed to transform an appropriate 
host to permit the host to express the protein. 

As representative exan?>les of appropriate hosts, there 

may be mentioned: bacterial cells. such as coli, 

Rtreotomvces . salmonella ryphimurium; fungal cells, such as 
yeast; insect cells such as Drpggpl^il^ S2 and SfS; animal 
cells such as CHO, COS or Bowes melanoma; adenoviruses; plant 
cells, etc. The selection of an appropriate host is deemed 
to be within the scope of those skilled in the art from the 

teachings herein. 

More particularly, the present invention also includes 
recombinant constructs coti?>rising one or more of the 
sequences as broadly described above. The constructs 
comprise a vector, such as a plasmid or viral vector, into 
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wliich a sequence of the invention has been inserted, in a 
forward or reverse orientation. In a preferred aspect of 
this emboditnent. the construct further comprises regulatory 
sequences, including, for example, a promoter, operably 
linked to the sequence. Large numbers of suitable vectors 
and promoters are known to those of skill in the art, and are 
conmercially available. The following vectors are provided 
by way of exaiii)le. Bacterial: pQB70, pQBSO, pQB-9 (Qiagen) , 
pes, pDlO, phagescript, psiX174, pbluescript SK, pBSKS, 
pNHSA, i>NH16a, pNHlBA. pNH46A (Stratagene) ; ptrc99a. pKK223- 
3, PKK233-3, pDR540, pRITS (Pharmacia). Eukaryotic: pWLNEO, 
PSV2CAT, pOG44, pXTl, pSG (Stratagene) pSVK3, pBPV, pMSG, 
pSVL (Pharmacia) - However, any other plasmid or vector may 
be used as long as they are replicable and viable in the 
host . 

Promoter regions can be selected from any desired gene 
using CAT (chloraii?)henicol transferase) vectors or other 
vectors with selectable markers. Two appropriate vectors are 
PKK232-8 and PC347. Particular named bacterial promoters 
include lad, lacZ, T3, T7, gpt, lambda Pr, Pl and trp. 
Etjkaryotic promoters include CMV immediate early, HSV 
thymidine kinase, early and late SV40, LTRs from retrovirus, 
and mouse metallothionein-I . Selection of the appropriate 
vector and promoter is well within the level of ordinary 
skill in the art. 

In a further embodiment, the present invention relates 
to host cells containing the above -described constructs. The 
host cell can be a higher eukaryotic cell, such as a 
maimnalian cell, or a lower eukaryotic cell, such as a yeast 
cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the construct into the host 
cell can be effected by calcium phosphate transf ection, DEAE- 
Dextran mediated transfection, or electroporation (Davis, L., 
Dibner, M. , Battey. I., Basic Methods in Molecular Biology, 
(1986) ) . 
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The conBtructB in host cells can be used in a 
conventional manner to produce the gene product encoded by 
the recombinant sequence. Alternatively, the polypeptides of 
the invention can be synthetically produced by conventional 

peptide synthesizers. 

Mature proteins can be expressed in mammalian cells, 
yeast, bacteria, or other cells under the control of 
appropriate promoters. Cell-free translation systems can 
also be employed to produce such proteins using RNAs derived 
from the DMA constructs of the present invention. 
Appropriate cloning and expression vectors for use with 
prokaryotic and eukaryotic hosts are described by Sambrook, 
et al.. Molecular Cloning: A Laboratory Manual. Second 
Edition, cold Spring Harbor. N.Y., (1989). the disclosure of 
which is hereby incorporated by reference. 

Transcription of the DNA encoding the polypeptides of 
the present invention by higher eukaryotes is increased by 
inserting an enhancer sequence into the vector. Enhancers 
are cis-acting el«nents of DNA, usually about from 10 to 300 
bp that act on a promoter to increase its transcription. 
Bxan5>les including the SV40 enhancer on the late side of the 
replication origin bp 100 to 270, a cytomegalovirus early 
promoter enhancer, the polyoma enhancer on the late side of 
the replication origin, and adenovirus enhancers. 

Generally, recombinant expression vectors will include 
origins of replication and selectable markers permitting 
transformation of the host cell, e.g., the aii?)icillin 
resistance gene of E. coli and 3- cerevipi^e TRPl gene, and 
a promoter derived from a highly-expressed gene to direct 
transcription of a downstream structural sequence. Such 
promoters can be derived from operons encoding glycolytic 
enzymes such as 3 -phosphoglycerate kinase (PGK) . a-factor. 
acid phosphatase, or heat shock proteins, among others. The 
heterologous structural sequence is assembled in appropriate 
phase with translation initiation and termination sequences. 
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Optionally, the heterologous sequence can encode a fusion 
protein including an N-tertninal identification peptide 
imparting desired characteristics, e.g.. stabilization or 
simplified purification of expressed recombinant product. 

useful eaepression vectors for bacterial use are 
constructed by inserting a structural DMA sequence encoding 
a desired protein together with suitable translation 
initiation and termination signals in operable reading phase 
with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of 
replication to ensure maintenance of the vector and to, if 
desirable, provide amplification within the host. Suitable 
prokaryotic hosts for transformation include — caii, 
n^ ysmis BiAtilis . fiMlmonella tvphimurium and various species 
within the genera Pseudomonas, Streptomyces , and 
Staphylococcus, although others may also be eii?>loyed as a 

matter of choice. 

As a representative but nonlimiting exan^le, useful 
eacpression vectors for bacterial use can comprise a 
selectable marker and bacterial origin of replication derived 
from commercially available plasmids comprising genetic 
elements of the well kno%m cloning vector pBR322 (ATCC 
37017) . Such cotranercial vectors include, for exanple, 
PKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GBMl 
(Promega Biotec. Madison. WI. USA). These pBR322 "backbone" 
sections are combined with an appropriate promoter and the 
structural sequence to be escpressed. 

Following transformation of a suitable host strain and 
growth of the host strain to an appropriate cell density, the 
selected promoter is induced by appropriate means (e.g.. 
temperature shift or chemical induction) and cells are 
cultured for an additional period. 

Cells are typically harvested by centrifugation, 
disrupted by physical or chemical means, and the resulting 
crude extract retained for further purification. 
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Microbial cells en?>loyed in expression of proteins can 
be disrupted by any convenient method, including freeze -thaw 
cycling, sonication, mechanical disruption, or use of cell 
lysing agents, such methods are well know to those skilled in 
the art. 

various mammalian cell culture systems can also be 
employed to e35>ress recombinant protein. Bxanqples of 
mammalian expression systems include the COS-7 lines of 
monkey kidney fibroblasts, described by Gluzman. Cell. 23:175 
(1981), and other cell lines capable of expressing a 
coii?)atible vector, for example, the C127, 3T3, CHO, HeLa and 
BHK cell lines. Mammalian expression vectors will comprise 
an origin of replication, a suitable promoter and enhancer, 
and also any necessary ribosome binding sites, 
polyadenylation site, splice donor and acceptor sites, 
transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the 
SV40 splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. 

The PSR polypeptide can be recovered and purified from 
recombinant cell cultures by methods including ammonium 
sulfate or ethanol precipitation, acid extraction, anion or 
cation exchange chromatography, phosphocellulose 
chromatography, hydrophobic interaction chromatography, 
affinity chromatography, hydroxylapatite chromatography and 
lectin chromatography. Protein refolding steps can be used, 
as necessary, in con^leting configuration of the mature 
protein. Finally, high performance liquid chromatography 
(HPLC) can be employed for final purification steps. 

The polypeptides of the present invention may be a 
naturally purified product, or a product of chemical 
synthetic procedures, or produced by recombinant techniques 
from a prokaryotic or eukaryotic host (for exan5>le, by 
bacterial, yeast, higher plant, insect and mammalian cells in 
culture) . Depending upon the host employed in a recombinant 
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production procedure, the polypeptides of the present 
invention may be glycosylated or may be non-glycosylated. 
Polypeptides of the invention may also include an initial 
methionine amino acid residue. 

In accordamce with another aspect of the present 
invention there are provided assays which may be used to 
screen for therapeutics to inhibit PSR, since PSR is a 
reductase and may be necessary for the proliferation of the 
prostate cancer cells. The present invention discloses 
methods for selecting a therapeutic which forms a complex 
with PSR with sufficient affinity to prevent the biological 
action of PSR. The methods include various assays, including 
con?>etitive assays where the PSR is immobilized to a support, 
and is contacted with a natural substrate for PSR and a 
labeled therapeutic either simultaneously or in either 
consecutive order, and determining whether the therapeutic 
effectively competes with the natural substrate in a mauiner 
sufficient to prevent binding of PSR to its substrate. In 
another embodiment, the natural substrate is labeled and the 
therapeutic is unleUaeled. In a further embodiment, the 
substrate is immobilized to a support, and is contacted with 
both labeled PSR and a therapeutic (or tinlabeled PSR and a 
labeled therapeutic) , and it is determined whether the amount 
of PSR bound to the siibstrate is reduced in comparison to the 
assay without the therapeutic added. The PSR may be labeled 
with the ant i -PSR antibodies of the subject invention. 

In another exanple of such a screening assay, there is 
provided a mammalian cell or membrane preparation expressing 
the PSR polypeptide incubated *rith elements which undergo 
simultaneous oxidation and reduction, for exanqple hydrogen 
and oxygea which together form water, wherein the hydrogen 
could be labeled by radioactivity, e.g., tritium, in the 
presence of the compoimd to be screened under conditions 
favoring the oxidation reduction reaction where hydrogen and 
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oxygen form water. The ability of the con?)ound to enhance or 
block this interaction could then be measured . 

Potential antagonists to PSR including antibody, i.e.. 
an anti-idiotypic antibody as described above, or in some 
cases, an oligonucleotide, which binds to the polypeptide. 

Another potential PSR antagonist is an antisense 
construct prepared using antisense technology. Antisense 
technology can be used to control gene eaqpression through 
triple-helix formation or antisense DNA or RNA. both of which 
methods are based on binding of a polynucleotide to DNA or 
RNA. For example. the 5' coding portion of the 
polynucleotide sequence. which encodes for the mature 
polypeptides of the present invention, is used to design an 
antisense PNA oligonucleotide of from about 10 to 40 base 
pairs in length. A DNA oligonucleotide is designed to be 
complementary to a region of the gene involved in 
transcription (triple helix -see Lee et al . . Nucl. Acids 
Res.. 6:3073 (1979); Cooney et al, Science, 241:456 (1988); 
and Dervan et al., Science, 251: 1360 (1991)). thereby 
preventing transcription and the production of PSR. The 
antisense RNA oligonucleotide hybridizes to the mRNA in vivo 
and blocks translation of the mRNA molecule into the PSR 
polypeptide (antisense - Okano, J. Neurochem. . 56:560 (1991); 
Oligodeoxynudeotides as Antisense inhibitors of Gene 
Ej^ression, CRC Press. Boca Raton. FL (1988)). The 
oligonucleotides described above can also be delivered to 
cells such that the antisense RNA or DNA may be expressed in 
vivo to inhibit production of PSR. 

Potential antagonists also include a small molecule 
which binds to and occupies the active site of the 
polypeptide thereby making the active site inaccessible to 
substrate such that normal biological activity is prevented. 
Bxan?)les of small molecules include but are not limited to 
small peptides or peptide-like molecules. 
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The antagonists may be en^)loyed to treat prostate 
cancer, since they inhibit the fxmction of PSR which is 
necessary for the viability of the prostate cancer cells. 
The antagonists may be employed in a composition with a 
pharmaceutically acceptable carrier, e.g., as hereinafter 
described. 

Fragments of the full length PSR gene may be used as a 
hybridization probe for a cDNA. library to isolate the full 
length PSR gene and to isolate other genes which have a high 
sequence similarity to the PSR gene or similar biological 
activity. Probes of this type can be, for example, between 
20 and 2000 base pairs. Preferably, however, the probes have 
between 30 and 50 bases. The probe may also be used to 
identify a cDNA clone corresponding to a full length 
trcuiscript and a genomic clone or clones that contain the 
con5)lete PSR gene including regulatory and promoter regions, 
exonsi and introns. An exanqple of a screen conprises 
isolating the coding region of the PSR gene by using the 
known DNA sequence to synthesize an oligonucleotide probe. 
Labeled oligonucleotides having a sequence complementary to 
that of the gene of the present invention are used to screen 
a library of human cDNA, genomic DNA or mRNA to determine 
which members of the library the probe hybridizes to. 

The PSR polypeptides or agonists or antagonists may be 
employed in combination with a suitable pharmaceutical 
carrier. Such conpositions comprise a therapeutically 
effective amount of the polypeptide, and a pharmaceutically 
acceptable carrier or excipient. Such a carrier includes but 
is not limited to saline, buffered saline, dextrose, water, 
glycerol, ethemol, surid combinations thereof. The formulation 
should suit the mode of administration. 

The invention also provides a pharmaceutical pack or kit 
conprising one or more containers filled with one or more of 
the ingredients of the pharmaceutical conqpositions of the 
invention. Associated with such container (s) can be a notice 
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in the form prescribed by a governmental agency regulating 
the manufacture, use or sale of pharmaceuticals or biological 
products, which notice reflects approval by the agency of 
manufacture, use or sale for human administration. In 
addition, the pharmaceutical compositions may be enqployed in 
conjunction with other therapeutic compounds. 

The pharmaceutical compositions may be administered in 
a convenient manner such as by the oral. topical, 
intravenous, intraperitoneal, intramuscular, subcutaneous, 
intranasal, intra-anal or intradermal routes. The 
pharmaceutical con?>ositions are administered in an amount 
which is effective for treating and/or prophylaxis of the 
specific indication. In general, they are administered in an 
amount of at least about 10 /*g/kg body weight and in most 
cases they will be administered in an amount not in excess of 
about 8 mg/Kg body weight per day. In most cases, the dosage 
is from about 10 ng/i^g to about i mg/kg body weight daily, 
taking into account the routes of administration. syn^Jtoms, 
etc. 

The PSR polypeptides and agonists and antagonists which 
are polypeptides may also be employed in accordance with the 
present invention by expression of such polypeptides in vivo, 
which is often referred to as "gene therapy." 

Thus, for example. cells from a patient may be 
engineered with a polynucleotide (DNA or RNA) encoding a 
polypeptide ex vivo, with the engineered cells then being 
provided to a patient to be treated with the polypeptide. 
Such methods are well-known in the art. For exanqple. cells 
may be engineered by procedures known in the art by use of a 
retroviral particle containing RNA encoding a polypeptide of 
the present invention. 

Similarly, cells may be engineered in vivo for 
e3q)ression of a polypeptide in vivo by. for exaxaple. 
procedures known in the art. As known in the art, a producer 
cell for producing a retroviral particle containing RNA 
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encoding the polypeptide of the present invention may be 
administered to a patient for engineering cells in vivo and 
esqpression of the polypeptide in vivo. These and other 
methods for administering a polypeptide of the present 
invention by such method should be apparent to those skilled 
in the art from the teachings of the present invention. For 
exanple, the expression vehicle for engineering cells may be 
other than a retrovizi&s, for example, an adenovirus which may 
be used to engineer cells in vivo after combination with a 
suitable delivery vehicle. 

The sequences of the present invention are also valuable 
for chromosome identification. The sequence is specifically 
targeted to and can hybridize with a particular location on 
an individual humcui chromosome. Moreover, there is a current 
need for identifying particular sites on the chromosome. Few 
chromosome marking reagents based on actual sequence data 
(repeat polymorphisms) are presently available for marking 
chromosomal location. The mapping of DNAs to chromosomes 
according to the present invention is an important first step 
in correlating those sequences with genes associated with 
disease. 

Briefly, sequences can be mapped to chromosomes by 
preparing PCR primers (preferably 15-25 bp) from the cDNA. 
Computer analysis of the 3' imtranslated region is used to 
rapidly select primers that do not span more than one exon in 
the genomic DJSA, thus conqplicating the amplification process. 
These primers are then used for PCR screening of somatic cell 
hybrids containing individual human chromosomes. Only those 
hybrids containing the himnan gene corresponding to the primer 
will yield an anplified fragment. 

PCR mapping of somatic cell hybrids is a rapid procedure 
for assigning a particular DNA to a particular chromosome. 
Using the present invention with the same oligonucleotide 
primers, sublocalization can be achieved with panels of 
fragments from specific chromosomes or pools of large genomic 

-31- 



BNSDOCID: <WO_9e22360A1_L> 



WO!Ky22360 — ' — PCr/US95rt)1827 



Clones in an analogous manner. Other mapping strategies that 
can similarly be used to map to its chromosome include an 
situ hybridization, prescreening with labeled flow-sorted 
chromosomes and preselection by hybridization to construct 
chromosome specif ic-cDNA libraries. 

Fluorescence in situ hybridization (PISH) of a cDNA 
clone to a metaphase chromosomal spread can be used to 
provide a precise chromosomal location in one step. This 
technique can be used with cDMA as short as 500 or 600 bases; 
however, clones larger than 2.000 bp have a higher likelihood 
of binding to a unique chromosomal location with suffxcxent 
signal intensity for simple detection. FISH requires use of 
the clones from which the EST was derived, and the longer the 
better. For example. 2,000 bp is good. 4.000 is better, and 
more than 4.000 is probably not necessary to get good results 
a reasonable percentage of the time. For a review of this 
technique, see Verma et al.. Human Chromosomes: a Manual of 
Basic Techniques. Pergamon Press, New York (1988). 

once a sequence has been mapped to a precise chromosomal 
location, the physical position of the sequence on the 
chromosome can be correlated with genetic map data. Such 
data are found, for exaoqple. in V. McKusick. Mendelian 
inheritance in Man (available on line through Johns Hopkins 
university Welch Medical Library) . The relationship between 
genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage 
analysis (coinheritance of physically adjacent genes) . 

Next, it is necessary to determine the differences in 
the CDNA or genomic sequence between affected and unaffected 
individuals. If a mutation is observed in some or all of the 
affected individuals but not in any normal individuals, then 
the mutation is likely to be the causative agent of the 
disease . 

With current resolution of physical mapping and genetxc 
mapping techniques. a cDNA precisely localized to a 
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Chromosomal region associated with the disease could be one 
of between 50 and 500 potential causative genes. (This 
assumes 1 megabase mapping resolution and one gene per 20 
kb) . 

The polypeptides, their fragments or other derivatives, 
or analogs thereof, or cells esqpressing them can be used as 
an iimnmogen to produce antibodies thereto. These antibodies 
can be, for example, polyclonal or monoclonal antibodies. 
The present invention also includes chimeric, single chain, 
and humsmized antibodies, as well as Fab fragments, or the 
product of an Fab expression library. Various procedures 
known in the art may be used for the production of such 
antibodies and fragments. 

Antibodies generated against the polypeptides 
corresponding to a sequence of the present invention can be 
obtained by direct injection of the polypeptides into an 
animal or by administering the polypeptides to an animal, 
preferaOjly a nonhuroam. The antibody so obtained will then 
bind the polypeptides itself. In this meumer, even a 
sequence encoding only a fragment of the polypeptides can be 
used to generate antibodies binding the whole native 
polypeptides. Such antibodies can then be used to isolate 
the polypeptide from tissue e3q>ressing that polypeptide. 

For preparation of monoclonal antibodies, any technique 
which provides antibodies produced by continuous cell line 
cultures cam be used. Bxanples include the hybridoma 
technique (Kohler and Milstein, 1975, Nature, 256:495-497), 
the trioma technique, the human B-cell hybridoma technique 

(Kozbor et al., 1983, Immunology Today 4:72), and the EBV- 
hybridoma technique to produce humeui monoclonal antibodies 

(Cole, et al., 1985, in Monoclonal Antibodies and Cancer 
Therapy, Alan R. Liss, Inc., pp. 77-96). 

Techniques described for the production of single chain 
antibodies (U.S. Patent 4,946,778) can be adapted to produce 

single chain antibodies to immunogenic polypeptide products 
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Of this invention. Also, transgenic mice may be used to 
express humanized antibodies to immunogenic polypeptide 
products of this invention. 

The present invention will be further described with 
reference to the following examples; however, it is to be 
understood that the present invention is not limited to such 
examples. All parts or amounts, unless otherwise specified, 

are by weight. 

In order to facilitate understanding of the following 
exan?>les certain frequently occurring methods and/or terms 
will be described. 

"Plasmids" are designated by a lower case p preceded 
and/or followed by capital letters and/or numbers. The 
starting plasmids herein are either commercially available, 
publicly available on an unrestricted basis, or can be 
constructed from available plasmids in accord with published 
procedures. In addition, equivalent plasmids to those 
described are loiown in the art and will be apparent to the 
ordinarily skilled artisan. 

"Digestion" of DNA refers to catalytic cleavage of the 
DNA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used 
herein are commercially available and their reaction 
conditions, cof actors and other requirements were used as 
would be known to the ordinarily skilled artisan. For 
analytical purposes, typically l H9 of plasmid or DNA 
fragment is used with about 2 units of enzyme in about 20 fil 
of buffer solution. For the purpose of isolating DNA 
fragments for plasmid construction, typically 5 to 50 fig of 
DNA are digested with 20 to 250 imits of enzyme in a larger 
volume. Appropriate buffers and substrate amounts for 
particular restriction enzymes are specified by the 
manufacturer. Incubation times of about l hour at 37*0 are 
ordinarily used. but may vary in accordance with the 
supplier's instructions. After digestion the reaction is 
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electrophoresed directly on a polyacrylamide gel to isolate 
the desired fragment. 

Size separation of the cleaved fragments is performed 
using 8 percent polyacrylamide gel described by Goeddel, D. 
et al.. Nucleic Acids Res., 8:4057 (1980). 

"Oligonucleotides" refers to either a single stranded 
polydeoxynucleotide or two complementary polydeoxynucleotide 
strands which may be chemically synthesized. Such synthetic 
oligonucleotides have no 5' phosphate and thus will not 
ligate to another oligonucleotide without adding a phosphate 
with an ATP in the presence of a kinase. A synthetic 
oligonucleotide will ligate to a fragment that has not been 
dephosphorylated . 

"Ligation" refers to the process of forming 
phosphodiester bonds between two double strauided nucleic acid 
fragments (Maniatis, T., et al., Id., p. 146). Unless 
otherwise provided, ligation may be accorrqplished using known 
buffers and conditions with 10 units of T4 DNA ligase 
("ligase") per 0.5 fig of approximately eq^ximolar amounts of 
the DNA fragments to be ligated. 

Unless otherwise stated, transformation was performed as 
described in the method of Graham, F. and Van der Bb, A., 
Virology, 52:456-457 (1973). 
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Example 1 

^>^^ermin^t^■ion of PSR Gene Tr anscription in Tissue Other Tft^n 
Pr-ostate 

To assess the presence or absence of active 
transcription of PSR mRNA. approximately 6 ml of venous blood 
is obtained with a standard venipuncture technique using 
heparinized tubes . Whole blood is mixed with an equal volume 
of phosphate buffered saline, which is then layered over 8 ml 
of Ficoll (Pharmacia. Uppsala, Sweden) in a 15 -ml polystyrene 
tube. The gradient is centrifuged at 1800 X g for 20 min at 
5«C. The lyii?)hocyte and granulocyte layer (approximately 5 
ml) is carefully aspirated and rediluted up to 50 ml with 
phosphate-buffered saline in a 50 -ml tube, which is 
centrifuged again at 1800 X g for 20 min. at S-C. The 
supernatant is discarded and the pellet containing nucleated 
cells is used for RNA extraction using the RNazole B method 
as described by the manufacturer (Tel -Test Inc.. Friendswood, 
TX) - 

Two oligonucleotide primers are employed to anqplify the 
PSR nucleotide sequence present in the sample: the 5' primer 
is 5' AAGAGATCCAGACCACGACAGG 3' (SEQ ID No. 3) and the 3' 
primer is 5' AAGGCACAGTGCSlGCCTGGTCr 3' (SEQ ID No. 4). The 
reverse transcriptase reaction and PGR amplification are 
performed sequentially without interruption in a Perkin Elmer 
9600 PGR machine (Emeryville. CA) . Four hundred ng total RNA 
in 20 nl diethylpyrocarbonate-treated water are placed in a 
es^C water bath for 5 min. and then quickly chilled on ice 
inmediately prior to the addition of PGR reagents. The 50 -m1 
total PGR volume consisted of 2.5 units Taq polymerase 
(Perkin-Elmer) . 2 units avian myeloblastosis virus reverse 
transcriptase (Boehringer Mannheim. Indianapolis, IN); 200 /xM 
each of dCTP. dATP. dGTP and dTTP (Perkin Elmer) ; 18 pM each 
primer, 10 mM Tris-HGl; 50 mM KCl; and 2 mM MgCl, (Perkin 
Elmer) . PGR conditions are as follows: cycle l is 42<»C for 
15 min then 97«C for 15 s (l cycle) ; cycle 2 is 95«»C for 1 
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min. 60«C for 1 min, and 72*C for 30 s {15 cycles); cycle 3 
is 95**C for 1 min. 60*C for 1 min., and 72«»C for 1 min. (10 
cycles); cycle 4 is 95**C for 1 min., 60«>C for 1 min., and 
72®C for 2 min. (8 cycles); cycle 5 is 72»C for 15 min. (1 
cycle) ; and the final cycle is a 4<>C hold lantil sample is 
taken out of the machine. The 50-fil PGR products are 
concentrated down to 10 iil with vacuum centrifugation, and 
the entire sample is then run on a thin 1.2 % Tris -borate- 
EDTA agarose gel containing ethidium bromide. A 1.2 kb band 
indicates that genomic DNA is anplified, which is not 
indicative of prostate cancer metastases. However, if the 
band is somewhat smaller, a 567 base pair product, the 
indication is that the PSR mRNA is amplified by PCR and 
cells, other than the prostate, are activley transcribing PSR 
protein said are circulating in the blood, i.e- metastisizing. 
All specimens are analyzed at least twice to confirm a 
positive or negative outcome • 

Verification of the nucleotide sequence of the PGR 
products is done by microsequencing. The PC31 product is 
purified with a Qiagen PCR Product Purification Kit (Qiagen, 
Chatsworth, CA) as described by the manufacturer. One fig of 
the PCR product undergoes PCR sequencing by using the Taq 
DyeDeoxy Terminator Cycle sequencing kit in a Perkin- Elmer 
9600 PCR machine as described by Applied Biosystems (Foster, 
CA) . The sequenced product is purified using Centri-Sep 
columns (Princeton Separations, Adelphia, NJ) as described by 
the company. This product is then analyzed with an ABI model 
3 73 A DNA sequencing system (Applied Biosystems) integrated 
with a Macintosh Ilci coinputer. 

Example 2 

Bacterial Eacoression and Purification of PSR 

The DNA sequence encoding PSR, ATCC # 75913, is 
initially amplified using PCR oligonucleotide primers 
corresponding to the 5' sequences of the processed protein 
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(minus the signal peptide sequence) and the vector sequences 
3' to the PSR gene. Additional nucleotides correspondxng to 
PSR are added to the 5' and 3' sequences respectively. The 
5' oligonucleotide primer has the sequence 5' GATCGATGTCGAC 
CTOTCCAGTGGGGTGTCTAC (SEQ ID No. 5) 3' contains a Sail 
restriction enzyme site followed by 20 nucleotides of PSR 
coding sequence starting from amino acid 10. The 3' sequence 
5' ATGGATCTCrAGATTATGTTAGTCTATTGGGAGGCCC 3' (SBQ ID NO. 6) 
contains complementary sequences to an Xbal site and is 
followed by 23 nucleotides of PSR coding sequence. The 
restriction enzyme sites correspond to the restriction enzyme 
sites on the bacterial expression vector pQE-9 (Qiagen. Inc. 
9259 Eton Avenue. Chatsworth, CA. 91311). pQE-9 encodes 
antibiotic resistance (An?)'), a bacterial origin of 
replication (ori) . an iPTG-regulatable promoter operator 
(P/O), a ribosome binding site (RBS) , a 6-His tag and 
restriction enzyme sites. pQE-9 is then digested with Sail 
and Xbal. The amplified sequences are ligated into pQE-9 and 
are inserted in frame with the sequence encoding for the 
histidine tag and the RBS. The ligation mixture is then 
used to transform R- coli strain ml5/pREP4 available from 
Qiagen under the trademark M15/rep 4 by the procedure 
described in Sambrook. J. et al.. Molecular Cloning: A 
Laboratory Manual. Cold Spring Laboratory Press. (1989). 
Ml5/rep4 contains multiple copies of the plasmid pREP4. which 
expresses the lad repressor and also confers kanamycin 
resistance (Kan'). Transf ormants are identified by their 
ability to grow on LB plates and ampicillin/kanamycin 
resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. Clones containing the 
desired constructs are grown overnight (0/N) in liquid 
culture in LB media supplemented with both Amp (lOO ug/ml) 
and Kan (25 ug/ml) . The 0/N culture is used to inoculate a 
large culture at a ratio of 1:100 to 1:250. The cells are 
grown to an optical density 600 (O.D.'"') of between 0.4 and 
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0,6. IPTG ("l8opropyl-B-D-thiogalacto pyranoside") is then 
added to a final concentration of 1 nM. IPTG induces by 
inactivating the lad repressor, clearing the P/O leading to 
increased gene eaqpression. Cells are grown an extra 3 to 4 
hours. Cells are then harvested by centrifugation. The cell 
pellet is solubilized in the chaotropic agent 6 Molar 
Guanidine HCl- After clarification, solubilized PSR is 
purified from this solution by chromatography on a Nickel - 
Chelate column under conditions that allow for tight binding 
by proteins containing the 6 -His tag (Hochuli, E. et al., J- 
Chromatography 411:177-184 (1984)). PSR ( 90% pure) is 
eluted from the column in 6 molar guanidine HCl pH 5.0 and 
for the purpose of renaturation adjusted to 3 molar guauiidine 
HCl, lOOmM sodium phosphate, 10 miolar glutathione (reduced) 
and 2 mmolar glutathione (oxidized) • After incubation in 
this solution for 12 hours the protein is dialyzed to 10 
mmolar sodium phosphate. 

Example 3 

Ex pression of Recombinant PSR in COS cells 

The expression of plasmid, PSR HA is derived from a 
vector pcDNAI/Amp (Invitrogen) containing: 1) SV40 origin of 
replication, 2) an?)icillin resistance gene, 3) E.coli 
replication origin, 4) CMV promoter followed by a polylinker 
region, a SV40 intron and polyadenylation site. A DNA 
fragment encoding the entire PSR precursor and a HA tag fused 
in frame to its 3* end is cloned into the polylinker region 
of the vector, therefore, the recombinant protein expression 
is directed under the CMV promoter. The HA tag correspond to 
an epitope derived from the influenza hemagglutinin protein 
as previously described (I. Wilson, H. Niman, R. Heighten, A 
Cherenson, M. Connolly, and R. Lemer, 1984, Cell 37, 767) . 
The infusion of HA tag to our target protein allows easy 
detection of the recombinant protein with an antibody that 
recognizes the HA epitope. 
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The plasmid construction strategy is described as 

follows: 

The DNA sequence encoding PSR. ATCC « 75913. xs 
constructed by PCR on the original full-length PSR clone 
using two primers: the 5' primer 5' C3ATCGAAGTCC 
TTCCTTCrGTATATGGCTG 3' (SEQ ID No. 7) contains a Hindlll SXte 
followed by 19 nucleotides of PSR coding sequence starting 
from the initiation codon; the 3' sequence 5' 
CGCTCTACSATCAAGCGTAGTCTCGGACGTCGTATGGGTATTGGGAGGCCCAGCAGGT 3 ' 

(SEQ ID NO. 8) contains coB?)lementary sequences to an Xbal 
site, translation stop codon. HA tag and the last 18 
nucleotides of the PSR coding sequence (not including the 
stop codon) . Therefore, the POl product contains a Hindlll 
site, PSR coding sequence followed by HA tag fused in frame, 
a trralation termination stop codon next to the HA tag . and 
an Xbal site. The PCR amplified DNA fragment and the vector. 
pcDNAI/Amp. are digested with Hindlll and Xbal restriction 
enzyme and ligated. The ligation mixture is transformed into 
E. coli strain SURE (Stratagene Cloning Systems. La Jolla. 
CA) the transformed culture is plated on ampicillin media 
plates and resistant colonies are selected. Plasmid DNA is 
isolated from transf ormants and examined by restriction 
analysis for the presence of the correct fragment. For 
expression of the recombinant PSR, COS cells are transfected 
with the expression vector by DEAE-DEXTRAN method (J. 
Sambrook. E. Fritsch. T. Maniatis. Molecular Cloning: A 
Laboratory Manual. Cold Spring Laboratory Press. (1989)). 
The expression of the PSR HA protein is detected by 
radiolabelling and iramunoprecipitation method (E. Harlow. D. 
Lane. Antibodies: A Laboratory Manual. Cold Spring Harbor 
Laboratory Press. (1988)). Cells are labelled for 8 hours 
with «S-cysteine two days post transf ection. Culture media 
are then collected and cells are lysed with detergent (RIPA 
buffer (150 mM NaCl. 1% NP-40. 0.1% SDS. 1% NP-40. 0.5% DOC, 
50mM TriS. pH 7.5) (Wilson. I. et al.. Id. 37:767 (1984)). 
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Both cell lysate and culture media are precipitated with a HA 
specific monoclonal antibody. Proteins precipitated are 
analyzed on 15% SDS-PA6E gels. 

Example 4 

Expression pattern of PSR in human tissue 

Northern blot analysis is carried out to examine the 
levels of expression of PSR in human tissues. Total cellular 
RNA samples are isolated with RMAzol™ B system (Biotecx 
Laboratories, Inc. Houston, TX) . About 10^9 of total RNA 
isolated from each human tissue specified is separated on 1% 
agarose gel and blotted onto a nylon filter. (Sambrook, 
Fritsch, and I4aniatis, Molecular Cloning, Cold Spring Harbor 
Press, (1989)). The lca>eling reaction is done according to 
the Stratagene Prime- It kit with 50ng DMA fragment. The 
labeled DNA is purified with a Select -G- 50 column. (5 Prime 
- 3 Prime, Inc. Boulder, CO). The filter is then hybridized 
with radioactive labeled full length PSR gene at 1,000,000 
cpm/ml in 0.5 M NaP04, pH 7.4 and 7% SDS overnight at 65 'C. 
After wash twice at room tetrperature and twice at 60 *C with 
0.5 X SSC, 0.1% SDS, the filter is then eaqjosed at -70 "C 
overnight with axi intensifying screen (See Table i) . 

Numerous modifications and variations of the present 
invention are possible in light of the eQx>ve teachings and, 
therefore, within the scope of the appended claims, the 
invention may be practiced otherwise than as particularly 
described . 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: HE, ET AL. 

(ii) TITLE OF INVENTION: Hiunazi Prostatic Specific 

Reductase 



(iii) NI3MBER OF SEQUENCES: 8 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARBLLA, BYRNE, BAIN, GILFILLAN, 

CBCCHI, STEWART & OLSTEIN 

(B) STREET: 6 BECKER FARM ROAD 

(C) CITY: ROSELAND 

(D) STATE: NEW JERSEY 

(E) COUNTRY: USA 

(F) ZIP: 07068 



(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: Concurrently 

(C) CLASSIFICATION: 



(vii) PRIOR APPLICATION DATA 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 
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(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: FERRARO, GREGORY D. 

(B) REGISTRATION NUMBER: 36,134 

(C) REFERENCE/DOCKET NUMBER: 325800-228 

(ix) TELECOMMUNICATION INFORMATICS: 

(A) TELEPHONE: 201-994-1700 

(B) TELEFAX: 201-994-1744 

(2) INFORMATION FOR SEQ ID NO:l: 
(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1186 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNBSS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: CDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

CCGGCAGAGA TGGTTGAGCT CATGTTCCCG CTGTTGCTCC TCCTTCTGCC CTTCCTTCTG 60 

TATAT66CTG CGCCCCAAAT CAGGAAAAT6 CTGTCCAGTG GGGT6TGTAC ATCAACTGTT 120 

CAGCTTCCTG 66AAAGTAC3T TGTGGTOICA GGA6CTAATA CAGGTATCGG GAAGGAGACA 180 

GCCAAAGAGC TGGCTCAiGAG AGGAGCTCGA GTATATTTAG CTTGCCGGGA TGTGGAAAAG 24 0 

GGGGAATTGG TGGCCAAAGA GATCCAGACC ACGACAGGGA ACCAGCAGGT GTTGGTGCGG 300 

AAACTGGACC TGTCTGATAC TAAGTCTATT CGAGCTTGGG CTAAGGGCTT CTTAGCTGAG 360 

GAAAAGOVCC TCCAOGTTTG 6ATCAACAAT GCAG6ASTGA TGATGTGTCC GTACTCGAAG 420 

ACAGCAGATG GCTTTC3A6AT GCACATAOGA GTCAACCACT TGOGTCHCTT CCTCCTAACC 480 

CATCTGCTGC TAGAGAAACT AAAGGAATCA GCCCCATCAA GGATAGTAAA TGTGTCTTCC 54 0 

CTCGCACATC ACCTGGGAAG GATCCACTTC CATAACCTGC AGGGCX5AGAA ATTCTACAAT 600 

GCAGGCCTGG CCTAC7GTCA CAGCAAGCTA GCCAACATCC TCTTCACCCA GGAACTGGCC 660 

CGGAGACTAA AAGGCTCTGG CGTTACGACG TATTCTGTAC ACCCTGGCAC AGTCCAATCT 720 

GAACTGGTTC GGCACTCATC TTTCATGAGA TGGATGTGGT GGCmTCTC CTTTTTCATC 780 

AAGACTCCTC AGCAGGGAGC CCAGACCAGG CrGCACTGTG CCTTAACAGA AGGTCTTGAG 840 

ATTCTAAGTG GGAATCATTT CAGTGACTGT CATGTGGCAT GGGTCTCTGC CCAAGCTCGT 900 

AATGAGACTA TAGCAAGGCG GCTGTGGGAC GTCATTGTGA CCTGCTGGGC CTCCCAATAG 960 

ACTAACAGGC AGTGCCAGTT GGACCCAAGA GAAGACTGCA GCAGACTACA CAGTACTTCT 1120 

TGTCAAAATG ATTCrCCTTC AAGGTrXTCA AAACC7TTAG CACAAAGAGA GCAAAACCTT 1180 

CCAGCC 1186 
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(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 316 AMINO ACIDS 

(B) TYPE: AMINO ACID 

(C) STRANDEDNESS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met val Glu Leu Met Phe Pro Leu Leu Leu Leu Leu Leu Pro Phe 

5 10 15 

Leu Leu Tyr Met Ala Ala Pro Gin He Arg Lys Met Leu Ser Ser 

20 25 30 

Gly val Cys Thr Ser Thr Val Gin Leu Pro Gly Lys Val Val Val 

35 40 45 

val Thr Gly Ala Asn Thr Gly He Gly Lys Glu Thr Ala Lys Glu 

50 55 60 

Leu Ala Gin Arg Gly Ala Arg Val Tyr Leu Ala Cys Arg Asp Val 

65 70 75 

Glu Lys Gly Glu Leu VAl Ala Lys Glu He Gin Thr Thr Thr Gly 

80 85 90 

Asn Gin Gin val Leu Val Arg Lys Leu Asp Leu Ser Asp Thr Lys 

95 100 105 

ser He Arg Ala Trp Ala Lys Gly Phe Lys Ala Glu Glu Lys His 

HO 115 120 

Leu His val Trp He Asn Asn Ala Gly Val Met Met Cys Pro Tyr 

125 130 135 

ser Lys Thr Ala Asp Gly Phe Glu Met His He Gly Val Asn His 



140 145 ^50 

Leu Gly His Phe Leu Leu Thr His Leu Leu Leu Glu Lys Leu Lys 

155 



160 165 
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Glu Ser Ala Pro Ser Arg He Val Asn Val Ser Ser Leu Ala His 

170 175 180 

His Leu Gly Arg He His Phe His Asn Leu Gin Gly Glu Lys Phe 

185 190 195 

Tyr Asn Ala Gly Leu Ala Tyr Cys His Ser Lys Leu Ala Asn He 

200 205 210 

Leu Phe Thr Gin Glu Leu Ala Arg Arg Leu Lys Gly Ser Gly Val 

215 220 225 

Thr Thr Tyr Ser Val His Pro Gly Thr Val Gin Ser Glu Leu Val 

230 235 240 

Arg His Ser Ser Phe Met Arg Trp Met Trp Trp Leu Phe Ser Phe 

245 250 255 

Phe He Lys Thr Pro Gin Gin Gly Ala Gin Thr Arg Leu His Cys 

260 265 270 

Ala Leu Thr Glu Gly Leu Glu He Leu Ser Gly Asn His Phe Ser 

275 280 285 

Asp Cys His Val Ala Trp Val Ser Ala Gin Ala Arg Asn Glu Thr 

290 295 300 

He Ala Arg Arg Leu Trp Asp Val He Val Thr Cys Trp Ala Ser 

305 310 315 

Gin 

(2) INFORMATION FOR SEQ ID NO: 3: 
(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 22 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 

AAGAGATCCAGACCACGACAGG 

(2) INFORMATION FOR SEQ ID NO: 4: 
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(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 22 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

( C ) STRANDEDNESS : S INGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

AAGGCACAGTGCAGCCTGGTCT 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 33 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

GATCGATGTCGACCTGTCCAGTGGGGTGTGTAC 

(2) INFORMATION FOR SEQ ID NO: 6: 
(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 37 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY : LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

ATCGATCrCTAGATTATGTTAGTCTATTGGGAGGCCC 



33 



37 
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(2) INFORMATION FOR SEQ ID NO: 7: 
(i) SEQUENCE CKARACTERISTICS 

(A) LENGTH: 30 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

GATCGAAGTCCTTCCITCTGTATATGGCTG 

(2) INFORMATION FOR SEQ ID NO: 6: 
(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 57 BASE PAIRS 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS: SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: Oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

CGCTCTAGATCAAGCGTAGTCTGGGACGTCCTATGGGTATTGGGAGGCCCAGC3M3GT 



-47- 



BNSOOCID: <WO_9e22360A1J_> 



wo 9602360 A V PCT/US95/01827 



WHAT IS riAIMED IS : 

3^ An isolated polynucleotide selected from the 

group consisting of : 

(a) a polynucleotide encoding a polypeptide 
having the deduced amino acid sequence of SEQ ID No. 2 or a 
fragment, analog or derivative of said polypeptide; and 

(b) a polynucleotide encoding a polypeptide 
having the amino acid sequence encoded by the cDNA 
contained in ATCC Deposit No. 75913 or a fragment, analog 
or derivative of said polypeptide. 

2. The polynucleotide of Claim 1 wherein the 
polynucleotide is nUA.. 

3. The polynucleotide of Claim 1 wherein the 
polynucleotide is RNA. 

4. The polynucleotide of Claim 1 wherein the 
polynucleotide is genomic DNA. 

5. The polynucleotide of Claim 2 wherein said 
polynucleotide encodes a polypeptide having the deduced 
amino acid sequence of SEQ ID No. 2. 

6. The polynucleotide of Claim 2 wherein said 
polynucleotide encodes a polypeptide encoded by the cDNA of 
ATCC Deposit NO. 75913. 

7 The polynucleotide of Claim 1 having the coding 

sequence as shown in SEQ ID No. l. 

8. The polynucleotide of Claim 2 having the coding 

sequence deposited as ATCC Deposit No. 75913. 

9 An isolated polynucleotide sequence comprising a 

polynucleotide having at least a 95% identity to the 

polynucleotide sequence as shown in SEQ ID No 1. 

10. An isolated polynucleotide sequence as in claim 9 

wherein the polynucleotide sequence is DNA. 

11 An isolated polynucleotide sequence of claim 9 

wherein the polynucleotide sequence is RNA. 

12. An isolated polynucleotide sequence conqorising a 

polynucleotide sequence identical to a polynucleotide 
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sequence contained in and isolatable from ATCC deposit # 
75913 by hybridization vmder stringent conditions with a 
polynucleotide secpxence of claim 9- 

13. An isolated polynucleotide sequence containing at 
least the polypeptide coding region of a PSR polypeptide. 

14. A vector containing the DNA of Claim 2. 

15. A host cell genetically engineered with the 
vector of Claim 14. 

16. A process for producing a polypeptide comprising: 
expressing from the host cell of Claim 15 the polypeptide 
encoded by said DNA. 

17. A process for producing cells capable of 
expressing a polypeptide comprising genetically engineering 
cells with the vector of Claim 14. 

18. An isolated DNA hybridizable to the DNA of Claim 
2 and encoding a polypeptide having PSR activity. 

19. A polypeptide selected from the group consisting 
of (i) a polypeptide having the deduced amino acid sequence 
of SBQ ID No. 2 and fragments, analogs and derivatives 
thereof and (ii) a polypeptide encoded by the cDNA of ATCC 
Deposit No. 75913 and fragments, euialogs smd derivatives of 
said polypeptide. 

20. The polypeptide of Claim 19 wherein the 
polypeptide has the deduced amino acid sequence of SBQ ID 
No. 2. 

21. An antibody against the polypeptide of claim 19. 

22. An antagonist against the polypeptide of claim 
19. 

23. A method for the treatment of a patient having 
need to inhibit PSR comprising: administering to the 
patient a therapeutically effective amount of the 
antagonist of Claim 22 . 
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24. A process for diagnosing the metastasis of 
prostate cancer cells in a host comprising: 

determining from a san?)le derived from a tissue 
other than from the prostate the presence of RNA which 
encodes the polypeptide of claim 19. 

25. A process for determining a prostate disorder in 

a host comprising: 

determining the amount of the polypeptide of 
claim 19 which is present in a sat!?)le derived from a host 
to ascertain a protate disorder by an elevation in the 
amount of said polypeptide in said sample. 

26. A process of screening compounds to identify 
antagonists to the PSR polypeptide coti?)rising : 

combining PSR with elements which undergo 
simultaneous oxidation and reduction in the presence of the 
con?>ound to be screened under conditions where an oxidation 
reduction reaction normally takes place; and 

determining the ability of the conqpound to 
inhibit the reaction. 

27. A process for detecting a prostate disorder in a 

host comprising: 

detecting in a sample derived from the host, said 
sample being derived from a tissue other than the prostate, 
a member of the group consisting of an elevated level of 
the polypeptide of claim 19 and the presence of RNA 
encoding the polypeptide of claim 19. 



-50- 



wo 96/22360 




PCr/US95/01827 



I / A 



< 

e o < 
U J £-• g W 



C5 



8 



_ S 

u: D oc o 



Q u o e-« O 

< o u Ki; u u 

o j< y p 

u o E-« u < H 3 

^ r» »» rn ri ^ r> 



y<Qpp<yc)pp<u 

^•tu5t/li<Uip>HJ6^Jt^>«UiJp>^«tx«QWO> 
U<OppO0UHi<0< 



,^-.ppoy^i^Q< 

pe^UQOU£-«U<OU 
HpE:;0<C2p<H<o 



o 

OJF'U<:»-»Oa:c)OiQof^ouaco>Sw<e«c5o 

F-ip6HOOQpt-<OUe^ 
HH^Op*<<HQ£-»Ot^a 
OiJO>OOFuUO»<«<SQO<MQOHIi.UCU 
t> ri P-i rt ri rn rn rn ri ri 



U 

^ <3 

U -5 < C/) < Z 



yo»g«*a:sgO<Mg _ ^ 



o < 6-i o < 



. ^ ^ ^ ^ ^ 

^8^y I g y g 

< u < u u H 



.J o o 



pUE-«t-«««tE-«<«J:U<OOH 
pp<<:o<<<OOE^OH 

6-«HgHooo6HUi«i:u*a: 



yjU.J0OO><E-«UCtfp<O>O<UX0<E-'>« 
pp<*<Ut-«H<:<0<Om 



^ b* < ^ ^ < U < ^ < < < U • 
pWOO»C2>UO»i<«pQO>pW<&clQOHO£-»WX 

u u p < h < P<c5E^ 

P0QPPPU0<0U^S 

*csp<pooiJQ>u»Ju.jpooJua:Q<<uj 



e* >4 u o> o < 



«— « I— » f— I i-» t-ICOfHOOrHCDrHOOi-IOOiHOO 

♦Hoor>jooooooTj«ooocovo«-Hfviroootn^r^oa>vr>t-4 



BNSOCKID: <WO_9ea2360A1J_> 



SUBSmUIE SHEET <liUI£ 26) 



wo 96/22360 




PCrAJS9S/01827 



2/4 



CD 




< H 

J u ac o > 



p < o o 
a: H o o Q < ^ 

U O < 



• 

CP 



o u < 




« < M S Z 



u 
•t-i 

4-> 

m 
o 
u 
a 

O 

10 
9) 
O 

c 



CO 

TJ 
•H 

o 

o 
c 



c 
•o 

•H 
4J 
O 
0) 
l-l 
u 

3 
Z 



a: 
a. 



(0 
10 

jj 
o 

D 
0) 

U 



O 

a 



* rHOOi-ICX}fH00f-IOO rHfNCO 

w fvjmoOLnTfr^oa^ vo o o 



1 1 > 



SliBSnnnESBT0HllE26) 



wo 96/22360 



'AJS9SA)1827 



CV4 

O 

LL. 









to 




n> 




u 




u 












0) 




t J 










v/J 






o 




1 


o 








P4 


1 P4 


C/) 


1 m 




1 Q4 


U 


• W 


> 


1 l-l 


o 


1 iJ 


CO 


1 04 




L_j 




1 > 






be: 


1 >< 


qe: 


1 iJ) 


M 


1 


o 


1 iJ 


a« 


I > 


< 


r (X4 


J 






1 > 




1 J 




1 u* 




• < 




• < 




1 < 




i 1-1 




1 .-3 






2 S S| 




-1 -H 





IE- H 












^ 0ii ^ 


O 






a: o» 


O < b^ 






>- 


•J 




u 






@ 












a 


6- 






u 




u 




< 




o o o 






o o o 




CO 



0) 
V) 

m 
u 
u 

•g 

0) 

u 

04 O M-l 

fr: U M 

> <u 

> > 




Z < CO 



g 

|C!? C!)| 0 

I- u z 

E-« < H 

6- CO 

I t s 

o» ^ w 

Cx] u u 

<> « 
> J 

►J CU 0» 
|M Hj J 





C5 C5 O 



CM f-H 
CM TJ« m 



CM ^ rH 

in m vo 



Q Q| 




CO to 




•J d 


> 


Q Q 




•J ij| 


> 


CO 


O CM 
CO VO 


T-t 



U .J CO 

s < > 

> M S 



o o o 

2^ 



crv ,-H 

O CO OJ 
t-l CD t-l 



in 
16 

U 

I 
•8 




J C5 O 



CO CO CO 
CO CO CO 

> > > 



S > 



> > > 

M M H 
pli Pi Pi 



CO O 

0« CO > 

< o p:; 
ui < a: 

« Pi ^ 
£3s 



« < E-« 

Ui < fr* 

•J X M 

.J o < 

X E-« Bi 

J >* 



r- r~ tH 
ro f-» in 



C5 
H 

X 



X 
Eh 

<: 



BNSDOCID: <WO 9e22360A1_L> 



SUBSmUIE SHEET (iiUl£2Q 



wo 96/22360 



m 



PCT/US95/D1827 



CO 

o 



CM 



Eh 



S 

u 

Eh 



0) 
10 

ftf 

I 

S-l 

O M-l 
O ^ >H 

> 







3 

















u ff; > 

0 •< M 

1 fu s 



o X 



Z Q 



O 

cn 

>H 

Eh 



a: Q o 
M[fag 

rH 

VX> TJ« CD 



Vi 

ri 

u 

s 

El 3 ^ 

04 O «M 



I m 

t 



Vi Q oi 
O < €- 
U:: tt] 



04 



u o z 



o» > w 


E-* E-- 










Cm 


M > O 


2 Q 0« 




•J Q 




E-« 




Q 



U O 04 



>^ 

< < < 



I I > 

•J > M 

03 m rH 
00 VD rH 
t-l tH CM 



V) 

u 
u 

I 

Oi o 



4/4 



^ » 

S I 
S » 



a> 

CO 
ID 
iJ 

I 

u 

a* o ♦*-» 
u ^ o 

s>s 

Pi w o 

O'^: E- 




VO ^ ID 

n *-i vo 

04 OJ OJ 



10 - 

cd 

XJ 

u 

0) 

Q o 
u s 

OS 

o u 
o a: 
> oi 
E^ > 

S <XJ M 

> U Q 

u z c/i 
|Q g o 
cn u »J 
[fag>^ 

X fa 

W £h M 

J > E- 

M O Pi 

U fa 



J J iJ 

U P4 S 

J < > 



ro m 
in rj* cr» 

(M CM fNJ 



BNSDCX;iD: <WO 9e22360A1 



CM t-l CM CM CM CM OI cm 

SOBSnnilE SHEET QOiLE 28} 



(0 

<D 
u 

i 

u 



CD 



o 

i~--30 CO 

o *^ 7: o 

V) o 

c/) pt: CD 



<: • 
u 

Eh Q 

> E- 

M O 

> >^ 

Q (t] 









•J 


a: 


p:: 




Q 







M < 
Eh U 



< < 



O X D 
CO < 2 



E S 

0 *^ 

^1 

CD CO 

cn g 

II 

Q- O 

J5 CO 

1 E 



c CO 

CD ^ 
C CD 
^ CO 
CO 

<^ 

CD 
k_ 

O 
TD 

•••• 

X 

O 



I CD C/) 



ro in 
r- CM 

CM CM ro 



INTERNATIONAL S 



REPORT 



Im ..lational application No. 
PCT/US95/0i827 



A. CLASSinCATION OF SUBJECT MATTER 

IPC(6) :Piease See Extra Sheet. 

US CL :PIease See Extra Sheet. 
Aceordtng to International Patent Classificatton (IPC) or to both national classification and IPC 



B. HELDS SEARCHED 



Minimuffk documentation searched (classification system followed by classification symbols) 
U.S. : 536/23.1. 23.2. 23.5; 435/172.3. 189. 240.2, 252.3. 320.1. 6, 25. 530/350. 828. 850 



Documenution searched other than minimum docimiemation to the extent that such documenu are included in the fields searched 



Electionie data base consulted during the international search (name of data base and. where practicable, search terms used) 
Please See Extra Sheet. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Ciution of document, with indication, where appropriate, of the relevam passages 



Relevant to claim No. 



X 
Y 



GENE« Volume 146, issued September 1994, R. Matoba et 
al. "The Addition of S'-Coding Information to a 3'-Directed 
cDNA Library Improves Analysis of Gene Expression", pages 
199*207, see particularly Figure 3. 



GENBANK ENTRY D17020, 01 December 1994, cited to 
show the particularly relevant sequence disclosed by Matoba 
et al. 



1, 2, 4, 9, 10, 
14, 15, 17 



3, 5-8, 11-13, 
16, 18-20 

1-20 



I x| Fufther docimicnta are listed in the < 



I of Box C. I I See patent family annex. 




I pyMyJwid mft» the wtgnmuoamk fUinf 4mc or prioftiy 
date UMl M in coonktwiib the •pplicmsioo but cited lo i 
pnDciple Of iheofy undcf lyiua the idvcauod 



•X* 



the cl 



donwiinl of peitirulif relevsAcc; the churned ibvcoImm cannot be 
coMidefod to invoWe m aivciMive eicp when die 
I with ooa or nore < 
iio a pciaoBi 

larofttMi 



Date of the actual completion of the international aeareh 
16 MAY 1995 



Date of mailing of the international search report 



0iJuN1995 



Name and nailing address of the ISAAiS 
Commianooer of Paidsu and Tndcmarks 
Box PCT 

Waihiagtoa. D.C. 20231 
Facsimile No. f703) 305-3230 



Authorized officer 

REBECCA PROUTY 
Telephone No. a03) 308-0196 



Form PCT/lSA/210 (second shcet)(July 1992)* 

RMcnnrin- <wn 0R??^finAi 



INTERNA' 



AL SEARCH REPORT 



Intc. .^lional application No. 
PCT/US95/0I827 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



BIOCHEMICAL AND BIOPHYSICAL RESEARCH 
COMMUNICATIONS, Volume 155. No. 1, issued 30 August 
1988« P.H.J. Riegman et al., "Molecular Cloning and 
Characterization of Novel Prostate Amtigen cDNA's", pages 181- 
188. 

CANCER RESEARCH. Volume 53, issued 15 January 1993, R.S, 
Israeli et al.. "Molecular Cloning of a Complementary DNA 
Encoding a Prostate-Specific Membrane Antigen", pages 227-230. 

CANCER RESEARCH, Volume 54, issued 15 December 1994. 
R.S. Israeli et al., "Sensitive Nested Reverse Transcription 
Polymerase Chain Reaction Detection of Circulating Prostatic 
Tumor Cells: Comparison of Prostate-Specific Membrane Antigen 
and Prostate-Specific Antigen-Based Assays", pages 6306-6310. 

CANCER RESEARCH. Volume 53. issued 15 November 1993. 
T.Deguchi et al.. "Detection of Micrometastatic Prostate Cancer 
Cells in Lymph Nodes by Reverse Transcriptase-Polymerase 
Chain Reaction", pages 5350-5354. 



1-20. 24. 26-27 



1-20. 24. 26, 27 



24, 26, 27 



24, 26, 27 



Fomi PCT/lSA/210 (continualion of second sheet)(July 1992)* 



BNS0OCID:<WO g622360A1 I > 



INTERNATIONAL SEARCH REPORT 



Im .ationai application No. 
PCT/US95/01827 



Box I Obscrradons where certain claims were found unsearciiable (Continuation of item 1 of first sheet) 



This inceniational report has not been cstablished in reipect of oenain claims under Article 17(2)(a) for the following 
L n CUims Nos.: 

because they relate to subject matter not requifed to be searched by this Authority, namely: 



□ 



Chums Nos.: 

because they relate to pans of the international application that do not comply wkh the prescribed requirements to such 
an extent that no meaningful international search can be carried out« specifically: 



3. Claims Nos.: 

because they are dependent chums and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box 11 Obaervations where unity of Inyentlon ii laciting (Continuntiop of item 2 of first sheet) 
This fanemational Searching Authority found multiple inventions in this intemationa] application* as follows: 
Please See Extra Sheet. 



rn As all required addhional search fees were timely paid by the applicant, this international search report covers all searehabic 



rn As all searchable claims could be searehed without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 

3 . n As only some of the required additional search fees were timely paid by the appUcant. this iniemational search report covers 
only those chums for which fees were paid, speeifkaUy clainu Nos.: 



^' ^] required additional seareh fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the cUinu: it is covered by cUims Nos.: 
1-20. 24. 26* 27 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additioruil search fees. 



Form PCT/lSA/210 (continuation of firtt sheet(l»(July 1992)* 



BNSDCXJID: <WO_9e223eOA1_L> 



INTERNATTONAL SEARCH REPORT 



Ini .ational application No. 
PCT/US95/01827 



A. CLASSIFICATION OF SUBJECT MATTER: 
IPC (6): 



C12N 1A21. 5/10, 9/02. 15/10, 15/11. 15/12. 15/53. 15/63; C07K 14/47; C12Q 1/68, 1/26 

A. CLASSIFICATION OF SUBJECT MATTER: 
USCL : 

536/23.1, 23.2, 23.5; 435/172,3. 189. 240.2, 252.3. 320.1, 6. 25. 530/350, 828. 850 

B. FIELDS SEARCHED 

Electranic datt bases consulted (Name of dau base and where pncUcable terms used): 

APS. MEDLINE. BIOSIS, LIFESCl. EMBASE. CANCERLIT, CA, BIOTECHDS. WPI 
seaich terms: prostate, specific?, gcnc# or sequence*, reductase* or oxidoreduciase* 

BOX U. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found muhtple inventions as follows: 

This application conuins the following inventions or groups of invemions which are not so linked as to form a single 
invenUve concept under PCT Rule 13.1. In order for aU inventions to be examined, the appropriate addUionai 
examination fees must be paid. 

Croup I, claims 1-20. 24. 26. and 27. drawn to DNA and proteins encoding prostate specific reductase (PSR). 
Group ll, claims 21 and 25. drawn to antibodies to PSR. 
Group Ul, claims 22 and 23. drawn to a PSR anugonist. 

The inventions listed as Groups I. 0, and III do not relate to a single inventive concept under PCT Rule 13.1 because, 
under PCT Rule 13.2, they Uck the same or corresponding special technical features for the foUowing reasons: The 
compounds of Groups 1-111 aro chemicaUy unreUted comprising unrelated chemical structures. 



Form PCT/lSA/210 (extra sheelXJuly 1992)* 



